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DETAILED ACTION 

Remarks 

1 . Applicant's amendment to the specification has overcome the previous objection. 
The objection is withdrawn. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 through 3, 7, 10, 11, 12, 17, 18, 20 and 22 are rejected under 35 
U.S.C. 102(b) as being anticipated by Ferguson (U.S. 5,185,042). 

Ferguson discloses a generic solar cell array as shown in figure 1 . 

Regarding claim 1, the solar cell array comprises two solar cells, dotted outline in 
figure 1 , having a backside comprising areas of different electrical polarity (column 3, 
paragraph 5), and a plurality of contact points on the areas of different electrical polarity, 
18 in figure 1 . Figure 1 further shows the contact points being electrically coupled to 
contact points on the backside of a second solar cell by separate and discrete pieces of 
interconnect leads, electrical traces 20. 

Regarding claim 2, figure 1 also shows the areas having at least three contact 
points (10 in figure 1). 
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Regarding claim 3, figure 1 shows the pieces of interconnect leads having 
curves, and Ferguson discloses stress relief loops for the electrical conductive leads 
(column 4, paragraph 1). 

Regarding claim 7, Ferguson discloses attaching the leads by soldering to the 
contact points (column 3, paragraph 4). 

Regarding claim 10, Ferguson discloses the array is part of a solar panel or 
module (column 3, paragraph 2). 

Regarding claim 1 1 , the solar cell array comprises two solar cells, dotted outline 
in figure 1, having a backside plurality of contact points, 18 in figure 1. Figure 1 further 
shows the contact points being electrically coupled to contact points on the backside of 
a second solar cell by separate and discrete pieces of interconnect leads, electrical 
traces 20. 

Regarding claim 12, figure 1 shows the pieces of interconnect leads having 
curves, and Ferguson discloses stress relief loops for the electrical conductive leads 
(column 4, paragraph 1). 

Regarding claim 17, Ferguson also discloses a method of making the solar cell 
array as described for claims 1 and 1 1 . 

Regarding claim 18, figure 1 shows the pieces of interconnect leads having 
curves, and Ferguson discloses stress relief loops for the electrical conductive leads 
(column 4, paragraph 1). 

Regarding claim 20, the solar cell array comprises two adjacent solar cells, 
dotted outline in figure 1 , having a backside plurality of contact points, 18 in figure 1 . 
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Figure 1 further shows the contact points being electrically coupled to contact points on 
the backside of a second solar cell by separate and discrete pieces of interconnect 
leads, electrical traces 20. 

Regarding claim 22, figure 1 shows the pieces of interconnect leads having 
curves, and Ferguson discloses stress relief loops for the electrical conductive leads 
(column 4, paragraph 1). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 2, 6 through 11, 16, 17, 20 and 21 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Shimada (U.S.P.G.Pub 2002/0059952) in view of Gee (U.S. 
5,468,652). 

Shimada discloses a solar cell array as shown in figures 4 and 5. 

Regarding claim 1 , figure 4 shows a first solar cell connected to a second solar 
cell by separate and discrete pieces of interconnect leads, 3. Figures 5 and 6 show that 
each solar cell has a area of a first electrical polarity and an area of a second electrical 
polarity with a plurality of contact points on each area, the interconnect leads coupling 
the contact points of the first solar cell to the second solar cell. 

Regarding claim 2, figure 5 shows each area has at least three contact points. 
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Regarding claim 6, figure 4 shows the pieces of interconnect leads comprise 
three leads. 

Regarding claim 7, Shimada discloses connection of the leads by soldering to the 
contact points (paragraph 0060). 

Regarding claim 8, figure 4 shows a busbar electrically coupled to a second area 
of the bottom cell. 

Regarding claim 9, figure 4 shows a third solar cell having an area that is 
electrically coupled to the second area. 

Regarding claim 10, Shimada discloses the array is part of a solar cell module 

(title). 

Regarding claims 11,17 and 20, figure 4 shows a first solar cell connected to a 
second solar cell by separate and discrete pieces of interconnect leads, 3. Figures 5 
and 6 show that each solar cell has a plurality of contact points, the interconnect leads 
coupling the contact points of the first solar cell to the second solar cell. 

Regarding claim 16, figure 4 shows the pieces of interconnect leads comprise 
three leads. 

Regarding claim 21, figure 4 shows a busbar electrically coupled to a second 
area of the bottom cell. 

The difference between Shimada and the claims is the requirement for the solar 
cells to be back contacted solar cells. 
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Gee teaches back-contacted solar cells. The cells as shown in figure 1 , have 
metal grids of n-type and p-type contacts formed on the backside of the cells (column 3, 
paragraph 2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the back-contacted solar cells of Gee within the module 
and method of forming a module of Shimada because back-contact cells have no grid 
obscuration losses and module assembly is simplified (Gee column 1, paragraph 4). 
Because Gee and Shimada are both concerned with solar cells, one would have a 
reasonable expectation of success from the combination. Thus the combination meets 
the claims. 

6. Claims 3, 5, 12, 15, 18 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimada in view of Gee as applied to claims 1,2,6 through 11, 16, 
17, 20 and 21 above, and further in view of Ho et al. (U.S.P.G.Pub 2004/0040593). 

The disclosure of Shimada in view of Gee is as stated above for claims 1,2,6 
through 11, 16, 17, 20 and 21. 

The difference between Shimada in view of Gee and the claims is the 
requirement of the interconnect leads to be curved or perforated. 

Ho teaches a solar cell as shown in figure 13A. The solar cell has interconnect 
tabs to connect solar cells together as shown in figures 13A and 13B. The interconnect 
tabs include a curved section and a plurality of holes or perforations as seen in figure 
13B. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the interconnect tabs of Ho within the device and method 
of forming a device of Shimada in view of Gee because the tabs provide stress relief 
between the connected cells (Ho paragraph 0059). Because Ho and Shimada in view 
of Gee are concerned with solar cells, one would have a reasonable expectation of 
success from the combination. Thus the combination meets the claims. 
7. ' Claims 4, 13, 14 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimada in view of Gee, further in view of Ho as applied to claims 3, 
5, 12, 15, 18 and 22 above, and further in view of Dran etal. (U.S. 4,321,418). 

The disclosure of Shimada in view of Gee, further in view of Ho is as stated 
above for claims 3, 5, 12, 15, 18 and 22. 

The difference between Shimada in view of Gee, further in view of Ho and the 
claims is the requirement of a specific material for the conductive material. 

Dran teaches photocell panels as shown in figure 3. Dran further teaches the 
cells are interconnected with strips of tinned copper or tin coated copper (column 3, 
paragraph 4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize tin coated copper as in Dran as the conductive strip 
material within the device and method of Shimada in view of Gee, further in view of Ho 
because tin coated copper exhibits good electrical conductivity (Dran column 3, 
paragraph 4). Because Shimada in view of Gee, further in view of Ho and Dran are 
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concerned with solar cells, one would have a reasonable expectation of success from 
the combination. Thus the combination meets the claims. 

8. Claims 4, 13, 14 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ferguson as applied to claims 1 through 3, 7, 10, 11, 12, 17, 18, 20 
and 22 above, and further in view of Dran et al. (U.S. 4,321,418). 

The disclosure of Ferguson is as stated above for claims 1 through 3, 7, 10, 11, 
12, 17, 18, 20 and 22. 

The difference between Ferguson and the claims is the requirement of a specific 
material for the conductive material. 

Dran teaches photocell panels as shown in figure 3. Dran further teaches the 
cells are interconnected with strips of tinned copper or tin coated copper (column 3, 
paragraph 4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize tin coated copper as in Dran as the conductive strip 
material within the device and method of Ferguson because tin coated copper exhibits 
good electrical conductivity (Dran column 3, paragraph 4). Because Ferguson and Dran 
are concerned with solar cells, one would have a reasonable expectation of success 
from the combination. Thus the combination meets the claims. 

Response to Arguments 

9. Applicant's arguments filed March 5, 2007 have been fully considered but they 
are not persuasive. Regarding the reference to Ferguson, applicant argues that the 
reference does not teach or suggest at least one limitation of each rejected claim, 
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namely the printed circuit substrate is the antithesis of separate pieces of interconnect 
leads. The examiner respectfully disagrees. Figure 1 of Ferguson shows a plurality of 
electrical traces 20, each connecting an area 18 to the interconnecting circuit. These 
traces are separate and discrete from each other the same way side streets that all 
intersect a main road are separate and discrete from each other. Each trace is 
separated from the other traces and electrically couples the contact point to a 
corresponding point on the second solar cell as required by the claim. The circuit 
substrate merely holds the traces and does not preclude the traces from being separate 
and discrete from each other as required by the claims. Applicant's claim language 
does not require pieces to be on different substrates to be separate and discrete pieces, 
and thus the rejections are maintained. 

Regarding the combination of Shimada and Gee, applicant argues that Gee does 
not disclose enough information to show how the solar cell would be interconnected 
with other solar cells, the number of interconnectors per polarity on each side would be 
decreased by half to accommodate both polarities on the same side, Shimada does not 
disclose enough interconnectors per side to accommodate Gee's solar cell, and the 
position of the grooves of Gee would have to be different per cell to allow for an inline 
connection using the interconnectors of Gee which unnecessarily complicates the 
fabrication and installation of the cells. The examiner respectfully disagrees. Gee 
teaches the back surface contains two interdigitated electrode grids in contact with the 
different electrical polarities of the cell, and the grids are configured for easy series 
connection with neighboring cells (Gee abstract). The use of interdigitated grid 
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electrodes is well known within the art and would produce an electrode structure similar 
to applicant's figure 2. Such a grid produces a current collector of one polarity on one 
side of the cell and a current collector of another polarity on the opposite side for easy 
series connection. The reference to Shimada discloses the use of interconnecting tabs 
for series connection between adjacent solar cells. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to connect the back of one 
cell of Gee to the back of an adjacent cell of Gee because that is the required 
connection for a series connection. Therefore using the solar cells of Gee within the 
structure and method of Shimada, one skilled in the art would simply run the tabs from 
the back of one cell to the back of the adjacent cell, thus eliminating the complications 
applicant argued are present with the combination. Thus the combination produces the 
same structure as claimed by applicant and the rejections are maintained. 

Regarding the reference to Ho, applicant argues that Shimada's connectors are 
strips with a zigzag shape and bending the connector like in Ho would serve no purpose 
as the connector already has strain relief. The examiner respectfully disagrees. The 
tabs in Shimada have their shape due to the interconnection between the front of one 
cell to the back of the adjacent cell. When combined with the cells of Gee, the 
interconnectors would no longer need the additional curves, and thus can be designed 
to have whatever shape one skilled in the art chooses to utilize. The interconnectors of 
Ho have perforations in an area of the strip and will provide strain relief, and are 
connected to adjacent solar cells on the same side, the same configuration required in 
the combination of Shimada and Gee. The choice of a specific interconnector shape is 
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a design choice, and the rejections above give motivation for choosing a shape such as 
Ho. Therefore the rejections are maintained. 

Conclusion 

10. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Fick whose telephone number is (571) 272- 
6393. The examiner can normally be reached on Monday - Friday 7 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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